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Abstract 
The aim of this study is to introduce Vidinli Hüseyin Tevfik Pasha and his triplets in terms of history of mathematics and 
mathematics education. Vidinli Hüseyin Tevfik Pasha was an Ottoman mathematician during the 19. century and he attempted to 
construct a kind of algebra that could be placed between Argand system and Hamilton’s quaternions in the history of 
mathematics.  
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1. Introduction 
Studies on mathematics education performed by the use of history of mathematics have begun to increase 
recently (Bütüner, 2008; Marshall & Rich, 2000; Tillema, 2005). Given the increasing number of studies, it is 
important to use history of mathematics in mathematics education as a guide. Having knowledge on the history of 
mathematics may function as a guide to pedagogical overcoming of epistemological and psychological difficulties. 
Baki (2008) indicated that the mathematical courses supported by history of education would make great 
contributions to students. Maybe the most important one of these contributions is students’ recognition that 
mathematics has a cultural aspect, is a developing science interrelated with other disciplines and plays a great role in 
the formation of their mental structure. In NCTM (2003) standards, the necessity of giving examples from the 
history taking cultural differences into account in learning numbers, algebra, geometry, analysis, Discrete 
Mathematics, statistics, probability, and data analysis is emphasized. This should not be regarded to be just a 
development process of concepts in mathematics but also an introduction of the mathematicians playing roles in this 
process. This case can be considered to be a psychological factor that will encourage understanding mathematics 
and performing advanced levels of studies.  
In this study, it was aimed to introduce Vidinli Hüseyin Tevfik Pasha and his triplets in terms of their 
contributions to history of mathematics and accordingly to the mathematical education.  
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2. Vidinli Hüseyin Tevfik Pasha and His Triplets 
Vidinli Hüseyin Tevfik Pasha was born in Vidin, within the borders of Bulgaria today, which was a city of the 
Ottoman Empire in those days in 1832. After having completed his primary education in Vidin he went to østanbul 
at the ages of 14-15 and was accepted to the military school there. Tahir Hoca, a graduate of Cambridge University, 
tutored Vidinli who drew attentions with his achievement at mathematics. Vidinli himself began to teach 
mathematics at the same school after his graduation. He held various positions in the Ottoman Empire and thanks to 
these positions; he stayed in France and America and published scientific articles in these countries.  
Vidinli Hüseyin Tevfik Pasha (1832-1901) who was an Ottoman Empire mathematician in the 19th century did 
significant original research in the newest fields of mathematics and he published his result in the form of a book 
titled “Linear Algebra” in 1882 firstly, and then 1892 in Istanbul.  
He tried to construct his triplets between Hamilton’s quaternions and Argand’s system concerning complex 
number. Pasha’s starting point was the theory of Hamilton’s quaternions and Argand’s algebra.  He wanted to create 
a new algebra in three dimensions. Pasha, investigated and studied on quaternions and complex quantities, thought 
about deficiency and various application of Argand’s system and finally he found a way which Argand’s system was 
carried three dimensions. He called his algebra related to triplets’ multiplication as linear algebra.
In his book’s preface, in 1882, Pasha wrote about his triplets’ multiplication: “Linear Algebra much resembles 
“Quaternions”, a science for which the world is indebted to the extraordinary genius of Sir William Hamilton. It has 
all potentialities of the latter science, and is much less difficult. The science of quaternions is taught in universities, 
and is a recognized and well accepted science. I am unable to see why the same welcome should fail to be awarded 
to linear algebra, or why even, it should not take the place of the former.” Also, he wrote about his triplets’ 
multiplication in his book second edition: “This is my apology for attempting to establish, notwithstanding 
Hamilton’s great Calculus, a new Algebra, or to complete Argand’s system. 
Argand (1813) defined the complex numbers, a+ib, as directed line segment in the plane and took the basis 
vector 1 and i as mutually perpendiculars unit vectors. Hamilton defined quaternion a+bi+cj+dk which has the basis 
set {1,i, j, k}, in space of dimension 4. Pasha defined triplets a+bi+cj which has the basis set {1,i, j}, in space of 
dimension 3. Pasha’s triplets consists of the vectors of the three dimensional space. Pasha, using the unit vectors of 
the three dimensional space, defined a new multiplication in three dimension. 
Hamilton’s quaternions can be fulfilled only in spaces of dimensions 1,2,4 and 8, and Argand’s systems is valid 
only in space of dimension 2. Pasha’s triplets multiplication can be applied Euclidean problems in two and three 
dimensional spaces. In his book’s preface, in 1892, Pasha stated that: “Linear Algebra grew out of an effort to 
extend Argand’s system concerning ordinary complex or imaginary quantities to space of three dimensions. The 
system of Quatemions, a science for which the world is indebted to the extraordinary genius of Sir William Rowan 
Hamilton, also grew out of a similar effort; notwithstanding which the two systems have very few properties in 
common. Argand’s system, only applicable to Plane Geometry, is not a special case of Hamilton’s; therefore, even 
after the invention of his most powerful instrument of calculus of directed lines by Hamilton, Argand’s Algebra 
remained incomplete”.
How did Pasha construct his triplets? Pasha constructed his triplets geometrically. He began with a geometric 
construction of the product of two arbitrary vectors in three dimensions and produced his algebra in this way. The 
addition and subtraction of vectors (or lines) in his algebra, as well as in Hamilton’s quaternions, are the same as 
Argand had conceived. The multiplication of his algebra being entirely different from that of quaternions, 
comprises, as a special case, Argand’s multiplication. His book published in 1892, he stated that “...Linear Algebra 
is applicable to the Geometry of three dimensions as well as to Plane Geometry, and then applied to Plane Geometry 
is nothing but Argand’s Algebra with some new notations...” Also he stated that: “Multiplication of Linear Algebra 
is based on a geometrical conception and has nothing which may be regarded as quasi-metaphysical; and not only in 
its applications it bears a very remarkable analogy to the calculus of Quaternions but it enables us to re-establish all 
principles of Quaternions by another way than that followed in the great book of Hamilton or that of Tait”.  
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3. Reflection on Education 
History of mathematics for mathematics education, especially problem solving skills is an important source of 
gaining (Karakuú, 2009). According to Fried (2008), whether there is a good relationship between history of 
mathematics and mathematics education is a subject that should be careful. An educator need to know which 
example is appropriate for a material, what kind of activities are applied in the traditional mathematics education, 
how to allocate time for such an activity and when he (she) is teaching, how to construct a space for the history of 
mathematics (Fried, 2008).   
Accordingly taken from this point, by revealing evidences that show such as linear algebra and geometry, how to 
use vectors and how to describe operation on the these, triplets’ multiplication described Vidinli Huseyin Tevfik 
Pasha can encourage producing the new things.  
The visual applications’ Vidinli’s triplets’ multiplication, two-and three-dimension, and the relationship between 
the geometry of these applications feature visualization thought to be an important place in the teaching of 
mathematics. This arouses in students the idea that in fact doing the mathematics is not to operate with meaningless 
symbols and their actions have a value, which resolve psychological negatives.  
4. Conclusion 
It is really unfortunate that Vidinli Hüseyin Tevfik Pasha and his studies have not been noticed till now and he 
has not been given place in the history of mathematics. Mathematics is universal and it is not a thing any nation can 
claim to own. All nations on the world, little or much, have contributions to current state of mathematics. Therefore, 
whoever makes contributions to mathematics should be given the right place they deserve.  
Works of Vidinli Hüseyin Tevfik Pasha have the quality deserving to be covered in the history of mathematics 
because the multiplication of the triplets he defined between Argand’s complex number and Hamilton’s quaternions 
can be applied in two and three-dimension spaces; and this is the proof of originality and correctness of what Vidinli 
did. Therefore, he should have the place he deserves in history of mathematics books.  This and such other studies 
can be facilitative factors in conducting new research in the field of mathematics as well as they influence learning-
teaching process of, in general, mathematics and specifically linear algebra.  
In all reason that this and like introductions are thought to contribute in terms of epistemological of mathematics 
education studies is possible. Clearly presenting the nature of mathematical knowledge, structure and exit points in 
the process learning and teaching mathematics is important all over the place.  
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